Identification of novel genes expressed during metanephric induction through single-cell library screening.
Development of the mature kidney is dependent on a series of inductive events between a portion of the epithelial bud at the distal end of the nephric duct and a neighboring domain of committed metanephric mesenchyme. Several genes have been identified to date that are critical in the inductive process. For example, the deletion of Bmp7 from the mouse genome results in dysgenesis or agenesis of the kidney. These findings suggest that Bmp7 controls the expression of genes important for nephrogenesis, but the identity of these genes has remained largely undetermined. Single cells were isolated from mouse metanephric mesenchyme during the time of induction (between E11.0 and E11.5) and cDNA libraries constructed from induced and uninduced tissue. Subtractive hybridization was performed to isolate genes that were expressed during E11.5 but not E11.0. Using this approach, we identified eight previously known genes, three of which were known to be involved in metanephric induction, thus validating our approach, and nine novel genes. Eight of these genes were completely novel, whereas one was similar to a member of the yeast Anaphase Promoting Complex. Through subtractive hybridization of mouse E11.0 and E11.5 metanephric mesenchyme single-cell cDNA libraries, we have identified novel genes that are candidates for involvement in nephrogenesis through their up-regulation during the inductive process.